ABSTRACT Pakistan is seriously confronted by many complex and difficult environmental challenges related to air, water, soil, forests and food including issues such as climate change. The close link between environment and health is neither well understood nor appreciated. The annual cost of environmental degradation in Pakistan has been estimated to be around US$ 4.0 billion or at least 6% of the country's GDP. Up to 35% of the burden of disease is attributable to environmental hazards and risk factors and most of this burden is preventable. A systematic process for identifying environmental health needs and issues as well as the efforts made by the government of Pakistan and the World Health Organization in establishing and launching an environmental health protection unit are described. Also presented are the mission, functions, structure (operational and logistical) and technical requirements as well as sustainability aspects of the environmental health protection unit.
Introduction
Pakistan is one of the 22 Member States of the World Health Organization's (WHO's) Eastern Mediterranean Region (EMR). Its current population of around 170 million makes it the most populous country in the Region [1] . The country is seriously confronted by many complex and difficult environmental challenges related to air, water, soil, forests, food and issues such as climate change as well as a double burden of disease due to communicable and noncommunicable diseases [2] [3] [4] [5] [6] . Several agencies are mandated for the protection of environment. However none of them is responsible for protecting humans from the adverse health effects of poor environment. The close link between environment and health is neither well understood nor appreciated. Pakistan has several national policies, guidelines, laws, ordinances, rules and regulations related to the protection of the environment; however their implementation and enforcement are very limited [2, 4] . The annual cost of environmental degradation, in the country, has been estimated to be around US$ 4.0 billion or at least 6% of the country's GDP [2] . The two most significant causes of environmental degradation have been identified as: air pollution, both indoor and outdoor, making up 50% of the total environmental damage and resulting in acute respiratory infections and premature mortality; and inadequate water supply, sanitation and hygiene, accounting for 30% of the total environmental damage, causing diarrhoeal and other waterborne diseases [2, 5, 7] .
A systematic process used for identifying environmental health needs and issues as well as the efforts made by the government of Pakistan and WHO in establishing and launching the environmental health protection unit in Pakistan are described. A brief summary of its key mission, functions, structure (operational and logistical) and technical requirements as well as sustainability aspects are also presented. An overview of various environmental health variables and their status in the country indicates that the environmental health situation in Pakistan is not very satisfactory (Table 1) .
Need
A meta-analysis of four major environmental health-related issues-water safety, air pollution, heath care waste and food safety-was carried out highlighting the main focus of the surveys/studies conducted by various agencies and institutions. The analysis also included the key findings and gaps (Table 2) .
World Bank and WHO studies indicate a substantial annual economic loss and burden of disease in Pakistan resulting primarily from the two major environmental factors, air pollution and water safety (Table 3) .
A comparative analysis of the seven countries of the Region with the lowest environmental health indicators shows that Pakistan is still lagging behind in some of the key environmental health indicators in meeting the WHO's Health for All targets as well as the United Nations' Millennium Development Goals (Table 4) .
Considering the current situation in environmental health, the government felt that there was an urgent need to have a close collaboration, coordination and cooperation mechanism between health and other sectors dealing with environmental risks and thus decided to establish an environmental health protection unit in the Ministry of Health, Islamabad. In order to jump start the process, "seed funds" and technical assistance and support were provided by the WHO office in Islamabad. The unit was officially launched in March 2010.
Environmental health protection unit: mission, functions and requirements
A brief summary of the environmental health protection unit's mandate, functions and structure, priority areas, linkages with other agencies and operational needs are described below.
Mission
The mission of the unit is to contribute to the protection of human health, prevention of diseases attributable to environmental risk factors, promotion of healthy environment and improvement in the quality of life.
Functions
Its main functions will be to: serve as the health sector front line body that will ensure that health protection concerns are addressed through action by other ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السادس‬ ‫املجلد‬ ‫اإلضاىف‬ ‫العدد‬
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sectors on environmental risk factors as well as contribute to developmental policies, rules, guidelines, protocols, setting of national standards and legislation and programmes dealing with environmental risks factors; undertake monitoring and surveillance of environmental health factors (e.g. water); generate evidencebased information for corrective action and linkages to public health; and implement public awareness and education programmes and campaigns as well as conduct evidence-based advocacy to motivate health protection action by other sectors. The unit will be headed by a coordinator, supported by four technical staff, experts in different environmental health areas, such as water safety, environmental risk assessment and management, information management and networking. It is expected that a technical advisory group will be established that would ensure compatibility and complementary action and coordination amongst the key responsible agencies which contribute to environmental health, especially the ministries of health and environment.
The technical advisory group would advise on the development of the environmental health protection unit and guide its work.
Priority areas of focus and structure
The following seven priority areas and environmental health risk factors have been identified for action by the environmental health protection unit: drinking water quality, sanitation (including solid waste) and hygiene; air pollution (indoor and outdoor); health care waste and hazardous wastes; chemicals and pesticides; environmental heath impact assessment; environmental health aspects of emergencies and disasters; and food safety.
The However initially, due to limited resources, it was considered appropriate to start with only the WSH and ERM departments, focusing on the two major priority issues-water safety and health care waste management-for the coming three years.
Linkages and coordination with other agencies
The environmental health protection unit's operations will require very close coordination, collaboration and networking with a multitude of agencies dealing with environmental hazards and risk factors as well as with those which offer potential collaboration to the environmental health protection unit in its priority areas of focus in environmental health (Figure 1) . Additionally, the environmental health protection unit will also draw on all the existing and available capacities-training, analysis, research, teaching, available networks, etc.-in other agencies, ensuring transparency, complementing and supporting activities (planned to be implemented by others) and avoiding duplication of any efforts. 
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Operational requirements
In order for this unit to function and operate efficiently and effectively, its basic and essential requirements (staffing, office space, information system, laboratory infrastructure and logistical facilities), detailed terms of reference and duties of the staff have been prepared. Regarding the sources of funding and the sustainability of environmental health protection unit, it was agreed with the Pakistan Ministry of Health, that the initial "seed funds" would be provided by WHO; however the major support and sustainability of the environmental health protection unit will depend upon the availability of resources from the Ministry of Health and donors . It was also considered appropriate that fundraising proposals be prepared and promoted to donors. Detailed plans of work for one year and three years have been developed. The one-year plan, starting in 2009 and costing about US$ 437 500, focuses on water safety and for managing health care waste (especially safe disposal of syringes, sharps and needles), while the three-year plan, 2009-12, costing US$ 1 115 000 deals primarily with water safety and safe handling and management of health care waste, but also includes activities related to air pollution (especially indoor), and food safety.
Key role of the environmental health protection unit
The role of the environmental health protection unit has been very carefully designed to address the urgent and priority environmental health issues, affecting human health in both the rural and urban settings in the country. Key environmental health issues, where the unit has already initiated and/or planned practical interventions, are listed below. 
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السادس‬ ‫املجلد‬ ‫اإلضاىف‬ ‫العدد‬
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Water safety
The government has attempted to provide safe water to its population under a national project called "Clean Drinking Water for All" [2] . This project has not been, so far, very successful due to inadequate water treatment facilities, and better management, improved infrastructure and sufficient resources for repair and maintenance of such facilities are required. However, about 70% of the population still relies on contaminated water sources, and 60% of the rural schools and health centres lack safe water and adequate sanitation facilities, thus putting schoolchildren, patients, and health care workers at increased health risk [8] [9] [10] [11] . Waterborne diseases and outbreaks continue to rise [9] . The environmental health protection unit plays an important role in providing the needed technical support in identifying, assessing and promoting appropriate technologies for maintaining the safety of water at the household level through its strong waterquality surveillance and monitoring capacity. This should result in an overall reduction of diarrhoeal and waterborne diseases. The unit has also undertaken an initiative of mapping of drinking-water quality and linking it to health in various districts in the country. Appropriate remedial and mitigation measures as well as awareness-raising approaches will be proposed for safeguarding the health of the affected communities.
Health care waste management
The federal Ministry of Environment, as part of its mandate, has published the "Health Care Waste Management Rules, 2006" (approved 2005) for hospitals. However very few of them are actually follow these rules [12] [13] [14] [15] . Recent studies carried out in Rawalpindi and Islamabad have demonstrated that the toxic emissions from improperly operated and managed hospital incinerators cause serious health problems for residents [16] . Unsafe management 
Food safety
Foodborne diseases remain responsible for high levels of morbidity and mortality in Pakistan, but particularly at risk are infants and young children, the elderly and the immunocompromised [18] . This is confirmed by National Institute of Health (Islamabad) studies indicating that the highest number of outbreaks are of foodborne origin [9] . The environmental health protection unit, as part of its workplan, will be promoting the concept of hazard analysis critical control points (HACCP) systems in reducing the incidence of foodborne diseases.
Air pollution
Air pollution, both indoor and outdoor, is the highest contributor to the environmental burden of disease in Pakistan [2] . Pakistan Environmental Protection Agency studies indicate that air quality in most cities does not meet WHO Air Quality Guidelines [19] . The extensive data and information collected are not linked to the health situation of the population living in these affected areas. One of the major goals of the environmental health protection unit is to maintain a close link between the ministries of health and environment as well as develop and promote evidencebased information.
Conclusion
In view of the current environmental health situation, the decision of the government of Pakistan to establish and launch the environmental health protection unit is very timely and a positive step towards improving environmental health in the country. The unit can act as the front end leader that will play a pivotal role in protecting and promoting safer and healthier life in the country.
